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(57) Abstract 

A flame-retardant polycarbonate resin composition characterized by comprising 100 parts by weight of a polycarbonate resin (A), 
about 0.01 to 8 parts by weight of a silicone compound (B) whose main chain has a branched structure and whose organic substituents bear 
aromatic groups, either about 0.03 to S parts by weight of a metal salt (C) of an aromatic sulfur compound or about 0.01 to S parts by weight 
of a metal salt (D) of a perfluoroalkanesulfonic acid and, if necessaiy, about COS to S parts by weight of a fiber-forming fluoropolymer (E). 
This composition is remarkably improved in flame retardance without impairing the impact resistance and moldabiliQr, and is out of danger 
of generating a halogen-containing gas due to a flame retardant in burning by virtue of its being free fiom a flame retardant comprising a 
chlorine or bromine compound, thus being advantageous in respect to environmental protection. 



(57)^,^ 

f)^^^^t^^mm^m^iz'^^mm^m^^>'ju->i\:'^!&} cb) *uo. o i 
mj.±m5m&m&.y^v<\tn-y)\,:tn7)\,ti>7.jvt^>m<D±m (d) 
•7- (E) mo. 0 5mmmy.±m5mmm:xT^m'^bxtsi^;it^^mt,t 



AE Tyyn&i^mn 

AL 7/\^y<=:r 

AM 7/l^?t=-7 

AT 5f-::^hyT 

AU 7t-7.hyV7 

AZ r-tfyt-A-fv^-f > 

BA ;J?X=r • ^/py*=ftr-^ 

B B y<j\-/< 

B E -<;u!?- 

BF zrji^^i-'77y 

BC :/jutfV7 

B J -<-^> 

BR y^i^Jl^ 

BY '<7/i'— •> 

CA :<7-:t*i5^ 

CF ^^r^y^ 

CG 
CH 

CI 3-hi;d?r— 

CM > 

CN tla® 

CU 5^a-y< 

CY ^yup. 

CZ ^xy=i 

DE K-f^y 
DK ^ 

EE Jt^h=T 



ES 


7^^> 


L I 


F I 




LK 


FR 




LR 


GA 




LS 


GB 




LT 


GD 




LU 


GE 




LV 


GH 


is-i- 


MC 


GM 




MD 


GN 




MG 


GW 




MK 


GR 




HR 




ML 


HU 




MN 


I D 


^ > K^->r 


MR 


I £ 




MW 


I L 




MX 


I N 




NE 


I S 




NL 


I T 




NO 


J P 


B* 


NZ 


KE 




PL 


KG 




PT 


KP 




RO 


KR 


l$iS 


RU 


K2 




SD 


LC 




SE 



:^y • 
y^y r 

y hr^T 
■^y 

^-y ^'sr 

3K— 7> K 
yi T-^T 



SG v^V^^-yu 

51 :^nrf^=-T 
SK :^o^^r'^T 
SL • 1^:^-;^ 
SN '^^iSiV 

52 ^S^i/^^'K 
TD ^-r-K 
TG 

TM 

TR = 

TT hy=.i5^y K- h^<:^ 

UA ^i?7^ir 

UG >>;)yi^i/ 

US jies 

VN 

YU a-=J-:^7irr 

ZA m77y;b#t?iQB 
2w 



wo 99/28387 




PCT/JP98/05324 



BM m ^ 



mmitt^i) ti-t^^- hmmm.^^ 
^Wi^m ■ ■ 

ttm • «^ • OA^»-ett^^±©g5K^&^fcr/c«>, UL94V-0^ 
9 4 V - Iffiao-SiUVilgMttT&tj^J^^nT^iSo 

7xy-;i/A 0:^-4^^^- h^##:0:f U 3f-7- ^ ^5 (.i«7}^ U 



1 



wo 99/28387 




PCT/JP98/0S324 



-e. D^^, Tm&. Q#&) 0'>7:j:< <h'bVi-rn75^7&^S^LT;'j:'5 3i^UT-T 

& So 

R 

i^ii R-Si-O- it^^ RaSiOo. 5 
R 

R 

I 
I 

R 



2 



wo 99/28387 




R 

I 

I 

o 

I 

o 

ilf^^ _0-Si-0~ -fb^^ SiOj. 0 

I 

o 

1 

0 6 It^BSe 2 - 6 O 4 2 l#i;^^lftC8Eife$n^$D#^i>^?iJ:*^S 



3 



wo 99/28387 




giBH5 6 - 1 0 0 8 5 S^il^^B), v U U v>4#tCM¥^d:Qm{4"e^$ 

#fC5}?u:^-jHt^- hmnitjg^^tciiiiac) 



\t/^-7 )itn7 >7s)i-^^ym(D^m^^mmL . -^^izz-ni^^zixi^xm 



4 



wo 99/28387 




PCT/JP98/0S324 



mt'a^o^m^ (c) xit/-^-y)vtu7)\^ti>x)it^>^(D^m^ (D) ^ 
II, z(Dm'^izmmmfi^m(D'^yyMt-'j'^- (e) ^rE^UTTUscit^ii*® 

;U^^SHJ;oTt#e>nsa^<2|sT*0, {■^^6<J7^}:t)0«!:tT«, 2. 2 - tiT. 
(4_ t i^'pz^cy^-^. -;^) yp/O (tl7.7x/-;i/A) ^.ilii^tD'iiJj? u 

(4-t Ho=^->7x-;U) ^^>, 1. l-k'X (4-t: Ho^v^x-;!/) 
X^>. 2, 2-117. (4 -b HD=^v7xX;i.) ^^>, 2. 2-t:X (4- 
k h'o4^v7xxjU) ^^iS'V, ex (4 - t Ko=*^>'7xx;i/) 7xX;U7^^ 
>, 2. 2-b*7. (4-b Kd4^v7xx;U- 3 ->5^;i'7xx;u) yo/o, 

1. (4-t Ho:^v-3-^Hy^;u7xxju) ypA°>, 2. 2- 

b'T; (4 -k Ha=^v- 3 -yo^7xx;U) ^n/O, 2, 2-t::^ (4-b 
Kd:^>--3, 5 -v:^P^7xx;i.) :/Dyo, 2. 2-liX (4-tHo^ 
c,_3, 5-vi^nP7xx;u) yn/tXDck^^^cfX (b Ho=^^v7'J-;P) 
7)Vtl>m. 1. 1-b';^ (4-bHP^v7xx;U) '>^n^>i5^>. 1. 1 

>'^P7;u:tJ>^. 4. 4' -vb KP=^'>v7xx;i.x-T-;u, 4, 

4' -xbKP4^'>-3. 3' ->5pt^JI/>^7xx;i/X-x;i'Ock^?5:v'b KP 
+ ->i^7U-;i/X-x;i/^. 4. 4 ' -vb KP^>'v7xx;l/XJU7^ K(Z)J: 
77ivb KP^'>>-*7U-;PX;U7^ 4, 4' -s;bFP=^^>-v7xx;i. 



5 



wo 99/28387 PCT/JP98/05324 



->f/7xii;i';^;u*>. 4. 4' -i^tHn^^v-s. s' -->V5^;i'v7x- 

7&^^»^UVio cnbOfi&lC, t°^7v>. vtf-^'J v;WN^ Hn^/>^ 

3mU±oyaLy--)\^tLX\tynn^)\^'y>. 4. 6-->*;<^>'U-2. 4. 
6_|.ij_ (4-t:HD:^^v7x-;U) -^^"ry. 2, 4. 6-vp^f->'U-2 

4. 6-hU- (4- t KP=^v7x::i;U) -^Zf^y^ 1. 3, 5 - h 'J - 
(4-t:HP=^^->7xn;U) -^>V-)V. 1. l. l-hU- (4-hHP=^^ 
X7X-JI/) -Xi5'>RDC2. 2-h*X- [4. 4- (4. 4' ->;fc:HP=^> 

ts^)ti-t^^''-hmm (A) 0 0 0 oij;±,^i 0 

0 0 0 OUAT, $fSL<^i*^l 5 0 0 0J^±i^t)3 5 0 0 Ol^TT^^o ;6^;{>^§>}? 

-m^ (1) 



6 



wo 99/28387 



PCT/JP98«)5324 



X-Si-O-Si-0" 

X Jn 



X 




;ine>«^'*05vD+-y->^iS©*ti2 omo i xu^-^'^t^^tiim^t^^ 

, Omo 1 %mr'$>^t. i^^Jn-yit^'^ (B) ©M147&?iSTbT^ 
OiiM'l405^i^*^'T75tD. ^fcvU^-Wt^t) (B) ^T>}? 

blCjF^b<t^*tJ3 Omo 1 *U9 5mo 1 ^UTT^^. *5 3 Omo 1 

%^J.hfit'y^):2->\\:'^m (B) oiil^.tt;/&^-l±*^0 , ::n^^Wbfc7j^'J 

<Ji^4 Omo 1 1^9 5mo 1 %eilTTSSo )^tl4 Omo 1 %£4±fc*t 

A) (t»x-ov'j3->'(i:^ti (B) (D^w^m^^^z^^^n. m^x^mm 
Mm^%^T'#?>. b;5>b^U9 5mo 1 %^x±.tit'^^mmn±otL^nm\z 

c:<?[)^W$n^^#i^S<i:i-Tii, 7xn;b, t'7x-;u, -ry^i^y^ xt± 

ic7x-;u»5^w*L'Vi. ^i^u^-v-fk^ti (B) ^o^mmmmxs 



7 



wo 99/28387 — PCT/JP98/05324 



ZtKhOM^^om-^. Kmm^i&^^Tztb. 7}^U;*J-4^^ 
-h<»li (A) t'y^J^-Xt^^ (B) ofgi^i^Jc, >'»jD->'fl:^#i (B) 
oyjHb (^li^k) 3i»«E::0{c< 'y^)n-y\\:^m (b) )^«3j?U*--4^ 

i^'Jii->'fb^«^ (B) (D¥±^5>^* (S*¥i^) $f*L<«,^t}5 0 0 0 

■ti:^ii^75^**o, sterns 071 ^mx^tmm^m^muavx^^')ti-t>^^- h 
$>^o ^ib\zmziitf-^L<\t^i 0 0 0 o&.±f^^2 775&.Tr'$>^o z.(Dmmx 
(A) 4'T'->'j n-^-fb^ti (b) ^m^ri^-^z'^mr^. mm^oj^mtm 

i^^jn-yit^m (B) oiH^»{i, 7i?'J:^-7}^:^^- hmili (A) lOOfi* 

^^m\zmmmmf)m±t^m\z'^^mtf)^$>^> ^o0^L<it. mo. im 
mmx$>^o zommx'itmm^t^nm. ^'b\zmm^m<D/'^y>7.f)^-M^ 
:^^BM\zx^m^n^^mmmnit^m<o^mm. (o tLx\t. tib-^^ 

(2) XU-m^ (3) {C^$n5^#]^X;U4^>7a KO^^mXfiTIB-^ 

^: (4) \zj^-^n^^^^7.)vn-s>m<D±mux$>^o 



8 



wo 99/28387 



PCT/JP98/05324 



(2) 

0 0 

0 B 

Ar-S-N--S-Ar M+ 
0 0 

(2) lC:feViT, A r «'7x:^;l'»X«eii^7x-;i^SS:, Mit^mm 
-Wi^ (3) 

0 

» 

Ar - S - N" M* 

« I 

O R* 

(_-^^ (3) f-jsV^T. A r li^x— Jl/SXtia^7xZi;USS:, R'ttx;i/7}N 
(4) 



o 
il 



s 
II 

(-^it (4) izi^l^X. R" S.tKR'" !W|i;7;)^XttM?'J:oTt)ck< . ^MM 

^i!)n'-6m<Dmmmm. 7x-;i/S, t'7x-u;i'Sxsm'7x-;i^»^L< 

Jitf7x-U;l'«$:^L, A^SOaM (Mfi, ^mm<^» ^^^t>to) 



9 



wo 99/28387 




:ine>(Dei-^T=foitti3. N- (p- hu;ux;U5}^-;i') - p - h;ux>x;p>i^ 
<a H<D;!7U'^Aife, N- (N' -^>v;u7a/:^;u4^:^;u) x;i/7T-;i'-r 

\zm^^i^n. $e,lcfi^*b<tt, N- (p- h'J;UXJUJ^:::;U) -p-h^UX^- 
KO^U'^Aig, N- (N' -^>i^)V7^yti)\^t-=^}^) X;U77 

^«ISfii!t^{b^«^<?5^mm (C) (D@B^««, 7i?U:^-:^-^--b^)iB (A) 1 
0 0S*BP(C>(tL3^0. 0 3S»^£A±i^5m»gBi^AT7&^«^*b^^c M^Mfim 

fc*?j5S»gB^M;i^<i:*rmfifeJ^P#Oii^^14{^^fe^^^i°*''*^^-*^ ^^^^ 
-^iC (5) 



10 



wo 99/28387 



PCT/JP98/05324 



— S - 0- M* 
I 

n 0 



/^-y)V^n7)Vti>y.)V^>M(D^m^ (D) Hffl^ibtiSffjiTSi^St L 

hM (A) 1 0 os»gi5ic^L^^o. 0 lS»^u/.±^5a»^J^^T*^^^*t 
It. mo. 0 2fi«0i5J^;-t^U2S«gBJ[^JiT. 5ic$?ji{c«^o. 0 3mmmA± 



11 



wo 99/28387 — PCT/JP98/05324 



|f^4 3 7 9 9 1 O^H^^n^^T^fgP^^-^^^ib^J^'JT-. '7vm\Li>-y:LJ 

u-y{t^m (B) (C), xtts-'Ju-Wk^ 

t) (B) :RiX/i-7;u^P7>iU:^3>x;U7j^>^co#m^ (d) <D^fflm»c:^-ii:T 

(D^i^^^j, ^{bE^i^ij, «fe^J> mmn. 

^ni^\t. ^u:^-^^^-sm)ii (a) loommmzn^x. mnmom 

yOt!l/>5^I3'A, X^l/> • 7°Dlf i/> • ->*x>i^zfA, ^;5^^^f ^ti-s. 



12 



wo 99/28387 



PCT/JP98A)S324 



Uy^U-hm(Dt^')J^7.^)l : #'JX^l/>. A-rO/l^ h7H'j;^5"U'>, 
l/>-vX>l^:lA (EPDM) • 7.'J'U>^m'ti^m<D7.'^l^>^t-^)'^-i 

. #{c$iJK(i7^cC<, ^^*a<^?g^^. ^J;i«i5^>y7-. ot^>^i^>y- m\z 



giM^j 1-61 jkmmm i - 3 o 

1. 7}?U;^-Jl^t^-M^lii (A) : 

^:^y^^mtl U A- 2 0 0 -2 0 (Ste^^l^^^-^S 1 9 0 0 0) 

2. ->'J ii->'fb^#I (B) : 



13 



wo 99/28387 




PCT/JP98/05324 



U a-Xk^tl^J^^t, hU:r;i/:^/y ^DDv^V^rWbTSJi&^li- 



^1 















D/T/Qit¥ 










(oolit) 


jt-^ 1 r. Life* / 1 

(Dit^ (mol 


(moltt;) 








%) 






a 


0.7/9. 3/0 


60 




1 Z, UUU 


b 


2/8/0 


60 




( f UUU 


c 


2/8/0 


60 


J -til "tl* /T\ "T. 


1 9 nnn 
1 Z, UUU 


d 


2/8/0 


60 


Jill /T\ •?» 


([), UUU 


e 


2/8/0 


60 


Jill /TV "Ji 


ZDU, UUU 


f 


2/8/0 


60 


Jill "1^ /7> '7, 


inn nnn 

oUU, UUU 


g 


2/8/0 


60 


_l> afife -H- /T\ I, 


oqn nnn 


n 


0/ 0/ u 


•xU 




80, 000 


i 


6.5/3.5/0 


50 




50.000 


j 


6.5/1.5/2 


50 




50,000 


k 


6.5/3.5/0 


50 


)if)VS/n+yS=l/l 


50,000 


I 


7.5/2.5/0 


50 




50.000 


m 


9/1/0 


50 




50,000 


n 


10/0/0 


50 




50,000 


0 


2/8/0 


90 




70,000 


p 


2/8/0 


45 




70,000 


q 


2/8/0 


25 


mm(D^ 


70,000 


r 


2/8/0 


10 




70,000 


s 


2/8/0 


0 




70,000 



• N- (p- h'j;i/7.;u4^-;p) -p- h;ux>x;i/*j<^ Ha):^f'J'^7A 

C- 1 <!ililSia-r'5o) 



14 



wo 99/28387 




Ai^ (J^T. C - 2 iiiSta-r^o) 

4. /i-7;u;i-o7;p*>:^;U'tJ>®!<^^M*i (D) : • • 

5. i6i|iJ^fi)cS0^7«;/^>J?'J'7- (E): 

• #'JT-h77;l/:tPX5^U> (^-r=<^>ai3Ji5U7D>FA- 5 0 0) 
(iJ^T. PTFEchBSIE-r^o) 

6. xh^:/D^:t'7.7xy-;UA(D:tl-4^^>- h • :tUn*-7- : 

mm^MJ 1 0 0 - E-C 5) ^m^X2 S ox:. I^aiffi:^ leOOKg/cm 
^iZXmm^Wm^(OU.^fi (12 5x13x1. 6mmS:r;i 25x13x3 
. 2mm) ^fj^mLfzo 





V- 0 


V- 1 


V- 2 




1 0 #OT 


3 0 i^ur 


3 0 #JtJJlT 




5 ofpsxr 


2 5 0 #i^AT 


2 5 OI^UjIT 






tab 





15 



wo 99/28387 




PCT/JP98/05324 



ffl^g^lt (3. 2x12. 7x6 3. 5mm) ^^f^LtZo Z0'^m^^m^^X 

, ASTM D- 2 5 6izmcx / y'^iitmm^m^m^i^rzo ^rz. 

, mm'^(owm^^W:x. {)mtzu.n<DWAm^ {^'X^^o^mmm^) ®^ffh 



2 



















m 














1 


2 


3 


4 


5 


6 


7 


8 


9 


1 0 


1 1 




->a 


2 
























->b 




2 




















V U n ■ 


->c 






2 


















-> U n - 


->d 








4 


4 


4 


4 


4 


1 


1 


1 




C-1 


0. 1 


0. 1 


0. 1 


0.04 


0. 1 


0.4 


4 


0. 1 


0.06 


0.2 


2 


PTF E 


0.3 


0.3 


0.3 










0.2 


0.2 


0. 2 


0.2 




3. 2mni 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


V-1 


V-0 


V-0 


V-0 


V-0 






(26) 


(25) 


(20) 


(44) 


(29) 


(31) 


(65) 


(19) 


(34) 


(14) 


(37) 


UL94 


1. Gmm 


V-0 


V-0 


V-0 


V-1 


V-0 


V-0 


V-1 


V-0 


V-0 


V-0 


V-1 






(33) 


(34) 


(25) 


(59) 


(37) 


(40) 


(83) 


(24) 


(48) 


(17) 


(53) 




O 


A 


O 


O 


o 


o 


A 


O 


O 


O 


O 




62 


61 


63 


63 


63 


63 


59 


63 


63 


64 


61 




cid/cid) 

























16 



wo 99/28387 




PCT/JP98/05324 



S3 





H M 




1 2 


1 3 


1 4 


1 5 


1 6 


1 7 


1 8 


1 9 


2 0 


2 1 


>/'J zi->e 

i/U 3->g 


0.5 

— 


4 

— 


7 
— 


0.02 

— 


0.5 

— 


4 

— 


7 

— 


4 

— 


— 
4 


— 
4 


c-i 


0. 1 


0. 1 


0. 1 


0. 1 


0. 1 


0. 1 


0. 1 


0. 1 


0. 1 


n 1 


PTF E 








0.3 


0.3 


0.3 


0.3 


0.3 




u. 0 


UL94 


3. 2inm 


V-0 
(31) 


V-0 
(25) 


V-0 
(40) 


V-1 
(70) 


V-0 
(16) 


V-0 

(13) 


V-0 

(28) 


V-0 
(25) 


V-0 
(33) 


v-0 

(19) 


1. 61DID 


V-0 

(39) 


V-0 

(35) 


V-0 

(49) 


V-1 

(95) 


V-0 
(21) 


V-0 
(17) 


V-0 
(37) 


V-0 
(34) 


V-0 
(43) 


V-0 
(26) 






0 


0 


0 


0 


0 


0 


0 


A 


0 




(kg • cm/c 

m) 


63 


64 


63 


54 


63 


64 


62 


62 . 


63 


63 



S4 







^ m m 






2 2 


2 3 


2 4 


2 5 


2 6 


2 7 


2 8 




> h 


2 


2 


2 


2 


2 


2 


2 


1^ c 


-1 


0.1 


0. 1 


0.1 


0. 1 


0. 1 


0. 1 


0. 1 


PTF E 




0.06 


0.1 


0.3 


0.5 


1 


4 




3. 21DID 


v-0 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


UL94 




(38) 


(29) 


(20) 


(18) 


(19) 


(31) 


(35) 




1. 6min 


V-1 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 






(51) 


(40) 


(28) 


(26) 


(27) 


(35) 


(48) 




0 


0 


0 


0 


0 


0 


0 




62 


62 


62 


62 


62 


61 


60 


Sg(kg • cm/cm) 

















17 



wo 99/28387 



PCT/JP98/05324 















^1 














o U 


Q 1 
O 1 


Q 9 
O ^ 






o o 


O w 




> i 


2 


2 


— 


— 


— 


— 





•■MB 




> j 


— 


— 


2 


— 


— 










> k 








2 












> 1 










9 


9 

6 








•> m 














2 


2 




-1 


0. 1 


0. 1 


0. 1 


0. 1 


0. 1 


0.1 


0. 1 


0. 1 


PTFE 




0.3 


0.3 


0.3 




0.3 


— 


0.3 


4M& JJbM Ltt- 


3. 2iniD 


V-0 


V-0 


V-0 


V-0 


v-0 


V-0 


v-1 


V-1 


UL94 




(33) 


(21) 


(18) 


(29) 


(46) 


(34) 


(64) 


(55) 




1. 6inin 


V-0 


V-0 


V-0 . 


V-0 


V-1 


V-0 


V-2 


V-1 






(48) 


(28) 


(27) 


(39) 


(75) 


(50) 


[1] 


(81) 




O 


O 


O 


O 


O 


O 


A 


A 




61 


61 


62 


61 


60 


60 


58 


58 


B. (kg • cm/cm) 



















me 







m m m 






3 7 


3 8 


3 9 


4 0 


4 1 


4 2 


4 3 


4 4 




> 0 


2 


2 
















y p 






2 


2 












> q 










2 


2 






V U n - 


> r 














2 


2 


^^^^^^ c 


-1 


0. 1 


0. 1 


0. 1 


0. 1 


0. 1 


0. 1 


0.1 


0. 1 


PTFE 




0.3 




0.3 




0.3 




0.3 




3. 2min 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


V-1 


V-1 


UL94 




(32) 


(21) 


(30) 


(16) 


(44) 


(31) 


(62) 


(53) 




1. 6iDni 


V-0 


V-0 


V-0 


V-0 


V-1 


V-0 


V-2 


V-1 






(44) 


(33) 


(43) 


(24) 


(68) 


(46) 


[1] 


(78) 




O 


O 


O 


O 


O 


O 


A 


A 






65 


65 


63 


63 


61 


61 


56 


55 


S (kg • 


cm/cm) 



















18 



wo 99/28387 



PCT/JP98/05324 















ins 


17'J 












A Q 
4 0 




A 7 


't 0 


4 Q 




S 1 


5 2 


5 3 




-> d 


1 


1 


1 


— 


~~~ 


— 








v'jn- 


-> e 





— 


— 


4 


4 


4 










-> h 





— 


— 


— 






2 


2 


2 


^^^^^^ C 1 


0. 1 


— 


— 


0.2 


— 


— 


0. 1 




~ 


^M,M. C - 2 


— 


0.1 


— 


— 


0.2 


— 


— 


0. 1 






C- 3 


— 


— 


0. 1 


— 


— 


0.2 


— 


— 


0. 1 


PTFE 


0. 3 


0.3 


0.3 


— 


— 


— 


0.2 


0.2 


0. 2 




3. 21010 


V-0 


v-0 


v-0 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


UL94 




(9) 


(10) 


(19) 


(25) 


(27) 


(36) 


(19) 


i<\\\ 
(21) 


(29; 




1. 61D10 


V-0 


v-0 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


v-0 






(11) 


(11) 


(20) 


(36) 


(38) 


(49) 


(28) 


(29) 


(40) 




0 


0 


0 




0 




0 


0 






64 


64 


64 


63 


64 


63 


62 


62 


62 


^(kg • 


cm/cm) 





















8 







H M 






5 4 


5 5 


5 6 


5 7 


5 8 


5 9 


6 0 


6 1 




->d 


4 


4 


4 


4 


4 


1 


1 


1 


D 


0.02 


0.07 


0.2 


4 


0.07 


0.03 


0. 1 


2 


PTFE 










0.3 


0.3 


0. 3 


0.3 


wm. 


3. 20101 


V-0 


v~o 


V-0 


V-1 


V-0 


V-0 


V-0 


V-0 


UL94 


If* 


(49) 


(36) 


(42) 


(76) 


(24) 


(39) 


(16) 


(45) 




1. 60101 


V-1 


v-0 


V-0 


V-1 


V-0 


V-0 


V-0 


V-1 




JP* 


(90) 


(40) 


(55) 


(109) 


(31) 


(48) 


(18) 


(61) 




0 


0 




A 


0 


0 


0 


0 




62 


63 


63 


57 


63 


62 


63 


60 


S(kg ■ 


cm/cm) 



















19 



wo 99/28387 




PCT/JP98/05324 



^9 

















17 'J 










1 


o 
c 




A 


u 




7 

# 


8 




— 


— 


— 


— 


5 


— 


— 






-> d 


— 


— 


— 


— 


— 


1 


1 


4 


c-i 


— 


0. 1 


— 


0.1 


— 


0.02 


6 


6 . 


PTF E 


— 


— 


0.3 


0.3 


0.3 


0.2 


0.2 


— 


Soft i&t! 


3. 20101 


V-2 


V-2 


V-1 


V-1 


V-0 


V-1 


V-1 


V-1 


UL94 




[5] 


[5] 


(151) 


(147) 


(38) 


(81) 


(94) 


(118) 




1. 6llD 


V-2 


V-2 


V-2 


V-2 


V-0 


V-1 


V-1 


V-1 






[5] 


[5] 


[2] 


[2] 


(45) 


(101) 


(111) 


(127) 




O 


o 


O 


O 


o 


O 


A 


A 




68 


60 


41 


40 


28 


63 


46 


49 




cm/cm) 



















m\ 0 









it m 


m 








9 


1 0 


1 1 


1 2 




-y e 


0.005 


0.005 


10 


10 


^^^^ 


C-1 


0.1 


0.1 


0. 1 


0. 1 


PTFE 




0.3 




0.3 




3. 2mm 


v-1 


V-1 


v-0 


V-0 


UL94 




(124) 


(106) 


(45) 


(34) 




1. 6iDm 


V-2 


V-2 


V-1 


V-0 






[5] 


[2] 


(57) 


(45) 




O 


O 


X 


X 




61 


43 


60 


60 


(kg * cm/cm) 











20 



wo 99/28387 



PCT/JP98/05324 



1 1 













it 




m 














1 4 


1 5 


1 6 


1 7 


1 8 


1 9 


2 0 


2 1 




-> h 


2 




















-> i 


— 


2 


— 


~ 












->u 


-> k 


— 




2 
















-y n 


— 






2 


2 


2 










-> 0 


— 


— 




— 






n 

2 








-> P 


— 














L 




V U u - 


-> q 


— 
















L 




C-1 










0. 1 


0. 1 








P T F E . 












0. 3 










3. 2inm 


V-1 


V-1 


V-1 


v-2 


1/ 1 
V-1 


V-1 




V 1 


V-1 

V 1 


UL94 








yoL) 


Til 


V 1 ^ T/ 


V 1 1 1 / 


(95) 


(78) 


(87) 




1. 6niin 


V-2 


V-2 


v-2 


v-2 


V-2 


v-2 


v-2 


V-2 


V-2 






[2] 


[2] 


[3] 


[5] 


[5] 


[3] 


[3] 


[2] 


[3] 






o 


o 


o 


X 


X 


X 


O 


O 


A 




62 


61 


60 


47 


46 


47 


64 


63 


61 


S(kg • 


cm/cm) 





















^1 2 







it «3j 






2 2 


2 3 


2 4 


2 5 


2 6 




> r 


2 










V U n - 


> s 




2 


2 


2 


2 


^il^ C-1 






0. 1 


0.1 




^Mi^ C-3 










0. 1 


PTF E 








0.3 


0.3 




3. 2inin 


V-1 


V-2 


V-2 


V-1 


V-I 


UL94 




(116) 


[4] 


[4] 


(136) 


(131) 




1. 6ini 


V-2 


V-2 


V-2 


V-2 


V-2 






[4] 


[5] 


[5] 


[3] 


[3] 




A 


X 


X 


X 


X 




55 


47 


46 


46 


45 


S (kg • cm/cm) 













21 



wo 99/28387 




1 3 









it 11^ 


I M 








2 7 


2 8 


2 9 


3 0 




>d 


1 


1 


4 


4 




0.005 


6 


0.005 


6 


PTF E 


0. 2 


0.2 


— 


— 




3. 2inin 


V-1 


V-1 


V-1 


V-1 


UL94 


jp^ 


(94) 


(106) 


(90) 


(140) 


1. 6miD 


V-1 


V-1 


V-2 


V-2 






(130) 


(132) 


[2] 


[2] 




O 


A 


O 


A 






63 


44 


58 


45 


(kg • cm/cm) 











wk^ti (B) *tjo. 0 im&mj.±msmmu&sT^ Rrs^^^m^nit^mo^ 
±mm. (c) ji«jo. 0 3mmm±m5mmmj.yx\,tn-y)v^a7)vti>7. 
)\^t^>mo)^mm. (d) mo. o immmA±m5mm3ur^miiavTt^^zi 

fiicS05^7-y^5j^'j-7- (E) *^o. 0 smm^^^msmm^uT^^MLTz 

-hmB^i^ (itwyi) □->'fi:'&ti (B) ti^^m^mt'^^o)^ 
mm (c) ^m'^mfzu^^^^'jti-t^^-'-hmm'itmm (it$!if!i2~4, i3~ 
15. 19-2 2) xit^mmu^(Dmjt(D'>^)n-->it'^^^maLrzt-^)t} 
--t^^-hmmm.^m i^^mi e-is, 23-26) j^ohmibx:kttm 

rzmzrmtu-DX\^^^t^')ti-t^^--hmmm.i$.<^(Dmm^m(oi&y\z-D\^^x 
:$immm\z^t^^\zmv<^m^nx\,'^^c 
v'jn-xk^ife (B) (DW^mmtbx\t. mmmi sRxj^itmm9-- 

1 2l-^TJ;e){c. if^^O. 0 lSagI5*^Tfe^<hil^tt7&^*i£Tt 

1 0), *^8fi»gBd;0#<7:j:^^#iwfi£J^i4;^5i£T (l:k^«^J 1 l~l 2) 

o 



22 



wo 99/28387 




^n^Wimm^m<Dtyymt^')'7- (e) ^Jfi0!i2 2~2 8, mmm2.9 

tSO. 33<!: 3 4. 3 5 <h 3 6 . 3 7 «!: 3 8 , 3 9 ^40, 41^42. 43 

i: 4 4 ic^T J: o \z, z-ti^mut^ t^Mmot^ ^jti-t^^-^- hmmuf&mo) 

^-^^'^^JJ^'JT- (E) H>J •yyB^±^J^:LT©aig;^cttT/j:<*-> 

^)3->it^(^ (B) <i:*#Mife (C) (7)#fffll^tC^UT#^?^CliM^«^(Ol6] 
±^(DiSQmm^f}^$>^o *fc, ^M^J2 20iB^lC*^7>y^5i^U V- (E) 5: 

4~5 7*3j;a^ifc|!e^«J2 9-3 0lC^-r.k5{C. *U 0 . 0 lS»g|5*^Tfe^t 

«^i§t^*^(£T (iti^m 3 0) -rso 

->ij n-Xk^ti (B) ^ctD^v\°-7;u:to7;i/* >x;i/^>^<^ife^i^ (d 
) <h#ffiUT^s&ffl^n'5ii^j^^s©^7^;/^^u-7- (E) mmmb^t 
mmm 5 s (c^-ri; o iz. ^.n^muar^ tmMmo-it^ ^)ti--^^^- hmmjiz 

i9> *^7';/^>j?u V- (E) \tmu^\''J y-^^^itMtLxommrz^iruK 
^vUD-xk-^i^ (B) ch*^pi^ (D) ommmzMLxw^tmrnit^i^ 
0{Si±-^(Dmmm^ii^$>^o ^tz. mmm5 5<D^^iz:^^yymts')-7- (e 
) ^6mm^mmi^rzmi^m^i^mLJ;:'DtLftt:i^^ mmmm^zurjwm 

-1 SJc^tck^lc. i^mo^i^s^Wi. tts.t>t>^RS iO,.5<^*fi^ (T^fe) 



23 



wo 99/28387 — PCT/JP98/05324 



S i Oz^o. 5) ^ZMbXm2 Omo 1 %e;±^W-r § (^SS«^2 9-3 4) 
3 3, 3 4(7)ltlS5;&^e>B>«b;5^;^J;5{c, ;in?><Z)5^i!Smfi*^#t-*5 3 Omo. 1 % 

#(D->D^-tJ->¥fe (R3~oS i 5) tCj*L.T^2 Omo 1 %&.±t}m^ 

L<, l^lCi^tJS Omo 1 %U±m9 5mQ 1 %i^AT7&^, li^.14> J^B^RUmm 

Q#fi:) ^^tffecDfi, ^Rs io,,s<^^^ ns^m tzncDhoizit-^. mm 

^mmS 7~4 2 llii^^J4 3~4 4R.t^it^«»J2 3-2 6 iZ^r^t ^ O \Z . Zi 

n^m^^^^n^t. ^^^nfi\^^^(D\zvc^ (it!^0»j2 3-2 6), ^jpl 

Qmo\%\>l±.^^ (1I»J3 7~4 2) $n^<i:il^1t. fi)c?^14S.U^««^3i^ 
$e.CllM«aj3 7-4 0^, ^||g««J4 l-4 2(r^fi^»C 

, *^4 Omo 1 %i^± (^JS^yS 7-4 0) nmm^^i^^i^^^t^^tii^'x 

Sfc, W^fi^S4^(^^«S (7xii;i'S) *^^9 5mo 1 %cki9#< 

is.^tmmtmm%^*mm\^\z<<u^m'^ifi^^^ ^<o^o\z. ->'jii-> 

-fb^tl (B) (DWaS^S4'<7)^§i^S (7x:n;i.S) *?l2 0mo l.%i^^± 
f)m^\^<^ #(C*^4 Omo 1 %i^A±IU9 5mo 1 %l^lTd^. Mtt, fi^J^ltS. 

->'J U->\\:^m (B) ©^l^StCOV^T^i. ^li^^Jl 3 <i: 1 7, 2 0-21 
, 30^32, 37-3 StC^f «J:^{C, (^JS«^J 1 3, 1 7> 3 0) 



24 



wo 99/28387 



PCT/JP98/0S324 



, (nmm 7-3 8). tksis (iiM«aj2 0-2 d, 7;m=^vS 

^^■rcti!)^t>i}^^. $ ^{C, ^SS^J 1 3 <h 1 7 , 2 0 <i: 2 1 ic^-Tck^fc, * 

^i^0l^(C'>U=i->'fb^#il^±(^iS^t>7:)^igcO, v'J^-Wb^i^ (B) 3&^y 

-yit^m (B) £D7l^U;^-3i^^-h^llg4'T(D^^'l4t)(£TfS^J6,. 
ilM*^«!^!im75^*lien;:j:<7a:§. J;oT, v 'J n-Xk^tl (B) 

*vij3->'fk^tl (B) IISg««J2, 3, 17, I ^ti^<bt>ti^^ 

ct^lC, fig?^ttili«0.^;<»^^*U5 0 0 0J!^il±IU5 0:^aT, 0 0 0 

0I^;±JI5 2 7:^iJJ^T75)«$f*l^<'^. 

3{c*$n§J;^lc, N- (p- l-u;i'X;U7j^:n;i.) - p - h;ux>x;i/3j^'r 5 

h'0;!jU'^Ai^ (C-1), N- (N' -^>v;U7^y*>'l'^::^>'l') X;i/77 

Hc^D^u-^AJ^ (c-2) x«v7x-;i/7.;p*>- 3 -x;Uij^>®?(^ 

^u-^Ai^ (c-3) i)mm\zm^^-^^ns mz^t^\^<\t. n- (p-hujux 
;i.7js-)P) -p- h;i/x>x;i/3i^-r5 Ko;<3U'>A:^RrXN- (n' -^>">*;p 

7^y*;uxt^x;i/) 7.;1'7 7x;k^ \^(Dti^)^ K^-^h^. 
U^±a)i^^tc<kD, ^^BJOv-uii-Xk^*^ (B) *tjo. ^imm^^Js±.m 

±/^5S*gP£^TX«/t-:7;u:tn7;i':*j>;^;u*>®?w#M^ (D) *^o. o 

A) oiiM{c>t*bT*->'jii->'(b^ti (B) m^'c\%^\^nt^^^m^x±t 



25 



wo 99/28387 ^ PCT/JP98/05324 



^^^z. t^m^0!(.mo'^yymt^^)^- (e) mo. obmrnmA^m^mm 

m$>^, :*:->U3->'fk^tl (B) t:^^mm. (C), Xti^v 'J □->'fl:^«^ 
(B) t:^^mM (D) ©#fffl^(C*H^TO*JC#W75:M{t^fl^<^l^i]±'^Offl 



26 



wo 99/28387 PCT/JP98/05324 



n ^ (D 



1. ts'jti-t^^-^-hmmi 0 omm3\ztii.. ^.m^j^^i^mmx-^^-D^^t 
^i^^mmnit'^!^o)^mm(D^'^mi!}m 0.05 a»gBUA±*«j 2 amsu^r, 

2a*^i^TRt>'BulBlillfl^fi£M(^'a7'y^^UT-OS2^»*^*t)0. 0 5a» 
TO±*U 1 afigBU^TT^^IfJteii 2 lcf2«cOMtt^ 'J h«« 

R(iW^«^S^£:^t>-r.) (CWLT*^2 Omo 1 %U±^*-r^iS5l<^l 



27 



wo 99/28387 




1 0. mtZ^mm^m(Do-^(Dmm^^n^(0]tmti^^2 Omo 1 %e^±T* 

14. HufH^#i^M^t:^tJCD#^^;&s, ^§]^x;^7J-^>7^ 

15. mB^^mmmt-^^o^m^f}^. ■t^>y;^'J>. n- (p-hu;u7.ji/ 
7jN-;i.) -p~ hJi/x>7;;U7rs<5 H, n- (n' -^>v;1/7^ y 

) 7.;i'7 7-;U'r 5 N- (7x:i;i/*>ii/3i^^'>;i/) -z;i'7 7-;i^^ ^ 
v7x:n;i.x;U7jN>- 3 v7x-;i'X;i/5j^>- 3. 3' 

5f;>i?S:r/v7x-;u7;;u4^>- 3, 4' - v7.;i/4^>^7!>^e>iS^il;0^biiJR^ 

n -5 '> t'j: < i t> 1 a © ^ § If 5K« 1 3 tc lem (7) U :^ - ^ - h 

16. mm^mm^init'^<^<D^mm^. D-yti^)>. n- (p-h'jjux;u 



28 



wo 99/28387 



PCT/JP98/0S324 



7t^-;^) -p-h;i/x>7.;U5i^i'^ h\ n- (n' -/^>->*;u7S y :^>|^^->'^ 
) 7.ji/7 7-;u^5 h\ N- (7x-;u*;i/7j?^x;p) -7.)vyT=-)i^^^^^ 

v7x-;ux;i'7j^>- 3 -x;i/5i^>^, ->*-7x->iux;i'*>- 3. s' 

1 9. HSiE^#i^l5!£^{k^2^<7)^MitRO:MISA-7;i/^o7;U*>XJUJl^> 

2 0. MIB^§:^i5SII{b^tl©^MmS.t>'H5l2A-7;i/:tP7JU*>XJl/7j^> 



29 



INTERNATIONAL SEARCH REPORT 



International application No. 

/JP98/05324 



A. CLASSIFICATION OF SUBJECTOATTER 

Int. 01^ C08L69/00, C08K5/36 // (C08L69/00, C08L83:04, C08L27:12) 

According to International Patent Qassification (IPQ or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system follawed by classification symbols) 

Int. 01* C08L69/00, C08K5/36-5/47, C08L83/00-83/16, C08L27/12727/20 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kdho 1926-1998 Tdroku Jitsuyo Shinan Roho 1994-1998 

Kokai Jitsuyo Shinan Koho 1971-1998 Jitsuyo Shinan Toroku Itoho 1996-1998 



Electronic daU base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


JP, 59-500099, A (General Electric Co.)# 


Ir 3 




19 January, 1984 (19. 01. 84), 


1-23 


Y 


Claims ; page 1, upper left column, line 20 to 




page 8, upper right column, line 7 






& US, 4387176, A & WO, 8302751, A 






& AU, 8312242, A & NO, 8303555, A 






& EP, 100349, Al 




Y 


JP, 9-111109, A (Mitsubishi Engineering-Plastics 


1-23 




Corp. ) , 






28 April, 1997 (28. 04. 97), 






Claims ; page 4, right column, line 5 to left column, 






line 33 ; page 5, left column, lines 15 to 31, right 






column, lines 10 to 17 (Family: none) 





jjx] Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: "T" 
'A" document defining the general state of the art which is not 

considered to he of particular relevance , 
" E* earlier document but published on or after the international filing date "X" 
'L* document whidi may throw doubts on priority daim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as spedfied) * Y* 

"O" document referring to an oral disclosure, use. exhibition or other 

means 

"P* document published prior to the international filing date but later than 

the priority date claimed *&* 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
22 February, 1999 (22. 02. 99) 


Date of mailing of the international search report 
2 March, 1999 (02. 03. 99) 


Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Fonn PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



C (Continuation). DOCUMENTS COFJSIDERED TO BE RELEVANT 



International application No. 

JP98/05324 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim Na 



JP, 2-214728, A (The Dow Chemical Co.)r 
27 August, 1990 (27. 08. 90), 

Claims ; page 3, lower right column, line 10 to 

page 4, left column, line 6 

& EP, 374816, Al & AU, 8946976, A 

& CA, 2005962, A & BR, 8906572, A 

& US, 5041479, A & DE, 68925794, E 

JP, 6-329894, A ( Idemitsu Petrochemical Co. , Ltd. ) , 
29 November, 1994 (29. 11. 94), 
Claims ; Par. Nos. 10021] to [0026] 
& EP, 625547, Al & BR, 9401992, A 
& US, 5449710, A & DE, 69413877, E 



1-23 



1-23 



Fonn PCT/ISA/210 (continuation of second sheet) (July 1992) 



rn^mSS^- PCT/J P9 8/0 5 3 24 



^w«®-r-5^M!f<o»si mmii^ff^m d pc) ) 

Int.Cl* CO 8 L 6 9/00, C08K5/3 6 
//(C08L69/00, C08L83 :04, C08L27 



1 2) 



^asE^:^Tofc»/M8SF«• (bk#»5»s (i po ) 

Int.Cl* CO 8 L 6 9/0 0, CO 8 K5/3 6- 5/4 7, 
C08L8 3/00-83/1 6. C 0 8 L 2 7/ 1 2 - 2 7/ 2 0 



B*ailfflfr^^a 1926-199 8¥ 

s^m'mmmmm^ikn 1971-1993^ 

0*H»«Sr«S»^a 1996-1998^ 

s^m^»nmmm<£:m i994-i998¥ 



y — * 



X 
Y 



JP, 59-500099, A {-^^^y - h V y ^ ' 

19. 1^. 1 9 8 4 (1 9. 0 1. 8 4) 

<i^ffm^(Dm.m. % i ¥Mim% 2 0 ^ s H;&±ffi3m 7 tf 

&US, 4387176, A &WO, 8302751, A 
&AU, 831224 2, A &NO, 830355 5, A 
&EP, 1 0 0 3 4 9, Al 

JP, 9-111109, A {-EM.^^y'y=-T^)V'^^y:^f-v^ 

tJfeit^tt) 28. An. 1997 (28. 04. 97) 

«i#fFf»3it<^i5ia. m4M*riim5tf~&fflam3 3tT. w.^%wm, 

1 5fT~^3 Iff. ^5H:&1Simi OtT~^l 7fT 



1. 3 
1~2 3 

1~2 3 



2 2. 0 2. 9 9 



mm^m^(^4s,WRx/i3x9c 

0*:|l!t^^rt= ( I S A/ J P) 
i5figS^l 0 0-8 9 1 5 



02 M 9 



9 6 4 1 



^sS#^ 03-3581-1 101 rtiK 3 4 5 7 



«S:PCT/I SA/2 1 0 (1^2^-^;^) (1 998¥7^) 



PCT/ J P 9 8/0 5 3 2 4 



c m^) . 












Y 


JP, 2-2 1 4 7 28. A (if • :^r> -{r $ • ) 
27 8>^ 1990 (27 08 90) 

mnm^(omm. m3M:&Tk^^o^T~^4Mfcffl3^6^f 

&EP, 3 7 4 8 1 6, Al &AI], 8 9 4 6 9 7 6, A 
&CA, 2 0 0 5 9 6 2, A &BR, 8 9 0 6 5 7 2, A 
&US, 5 04 1 4 7 9, A &DE, 6 8 9 2 5 7 9 4, E 


1~2 3 


Y 


JP, 6-329894, A m^^mt^W^^^) 2 9. 11 

M 1994 (29 11 94) 

'WWm^(D^m. m [0 0 2 1] ~ [0 0 2 6] 

&EP, 6 25 5 4 7, Al &BR, 94 0 1 9 9 2, A 

&US, 5 44 9 7 1 0, A. &DE, 6 9 4 1 3 8 7 7, E 


1~2 3 



»^PCT/l SA/a 1 0 (^2'<— (1 9 9 8^7^) 



